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INTRODUCTION 

The Kobuk River originates on the south side of the Brooks Range in the A~rigetch Mountains 
inside the Gates of the Arctic National Park. The river flows roughly 500 river miles west where i t  
terminates at Hotham Inlet. The lower two-thirds of the river is stained by tannin primarily from the 
Pah River, an upper river tributary. Five villages are located on the Kobuk River and all depend on 
chum salmon for subsistence use. Residents of Kotzebue also depend on Kobuk River chum 
salmon as a subsistence resource. The Kobuk River is also thought to suppoll up to 60% of the 
commercial catch of chum salmon in the Kotzebue District. 

This was the sixth consecutive year a drift gillnet test fishing prosect operated i l l  the lower Kobuk 
River (Lingnau, 1993; Lingnau, 1994; Lingnau, 1995; Lingnau, 1996: Lingnau, 1997; Lingnau, 
1998; Kohler, 2000). Because of the Kobuk River's tannic stain, test fishing is less susceptible to 
nct avoidance by salmon than in clear water systems. The only prcvious salmon project in the 
Kobuk River drainage was a counting tower site on the Squirrel River, which was too distant to 
provide timely information for fisheries management. This report presents the resiults of the seventh 
year of the Kobuk River drift test-fishing project. 

Management of the Kotzebue District commercial salmon fishery, particularly during the month of 
July, is dependent primarily on comparing commercial fishing period and cumulative season catch 
statistics to those of prior years. Because of the change in market demand in recent years, these 
comparisons are no longer reliable. The drift test-fishing project was initiated because of the need 
for an inseason index of run timing and abundance for Kobuk River chum salmon stocks, which 
largely support the first portion of the salmon migration into the Kotzebue D~strict. While test 
fishing is a relatively low cost approach, it can also be susceptible to inter-annual variability in catch 
rates which typically requires the data be interpreted in a somewhat qualitative way as an abundance 
index if calibration is not possible between years. The objectives of the test fishing project for 1999 
were: 

1. To evaluate chum salmon abundance migrating into the Kobuk River 
drainage using a comparison of systematic drift gill net catches. 

2. To assess, in a qualitative way, the impact of the Kotzebue District commercial 
salmon fishery on chum salmon abundance in the lower Kobuk River for fisheries 
management purposes. 

3. Describe the migratory timing for chum salmon in the lower K o b ~ ~ k  River. 
4. Sample for age, sex and length. 

METHODS 

Site Description 

The site is approximately 70 river miles from the eastern boundary of the commercial salmon 
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fishing district (Figure 1). This is the furthest downstream site where the river runs through a single 
channel and is below all tributaries which support spawning chum salmon. The test-fishing site was 
also selected because of its desirable stream characteristics. The site consists of roughly a 1-mile 
river section located approximately 3 miles downstream from Kiana. The width of the river was 
approximately 300 meters and was divided into two sites (Figure 2). Site N is the north side of the 
river (right bank), which is the cut bank side of the river with the swiftest current. Site S is located 
on the south side of the river (left bank). Site S is located downstream from a major sandbar and 
has a gradual gradient. It is also the site with the slowest current. A bottom profile at the test fish 
site in 1997 revealed a near uniform bottom with a maximum depth of 6 me.ters. The deepest 
portion of the river was in the first quartile from the right bank. 

Test Fishing 

Fishing was scheduled to sample salmon passage during three different segments of the day at each 
of the two sites; moming (0800), mid-day (1500), and late evening (2200). P, two-person crew 
conducted drifts, six days per week. During the peak of the run, drifts were conducted every day of 
the week. 

All test-fishing drifts were made from a 20-foot open outboard motorboat for approximately 20 
minutes with a 50-fathom gill net. If catch rates were high, fishing time was rzduced in order to 
control mortality. The net was composed of 6-inch (15.2 cm) stretched mesh multifilament 
webbing, 40 meshes deep, and hung at a ratio of 2:l. Age-sex-length data were c~~llected from up to 
80 chum salmon per day. Mortalities were primarily given to elders but some were given to other 
individuals for subsistence purposes. The availability of chum salmon was announced over the CB 
radio. 

Standardized Catches 

Actual catches were converted to catch per unit of effort (CPUE) by considering fishing time and 
the length of net used. Each CPUE index was the number of fish, which would have been caught if 
100 fathoms of net had been fished for 60 minutes. The index (0 was calculated as follows: 

z=6 ,0O(c )  
( l ) ( t )  

Where: c = number of chum salmon caught 
1 = length of net in fathoms 
r = mean fishing time in minutes 

Mean fishing time ( t )  was defined as the amount of time the entire net was fishing plus half the time 
it took to deploy and retrieve the net. Mean daily drift CPUE indices were calculated using the sum 
of the total time fished and total fish caught for each day. The mean daily indices were summcd to 
produce total seasonal CPUE indices for the period of data collection. Cumulative proportions of 
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seasonal total test fish CPUE indices were also calculated. 

Catch rate for each time period and site was determined by using the fishing time and number of 
fish caught for those specific time periods and sites. Seasonal abundance by sit,: and time period 
was indexed by summing CPUE indices for each of the daily sites and time periods. Temporal 
distribution was depicted as a percent calculated by dividing each time period total by the total 
CPUE indices. Spatial distribution was described as a percent by dividing each site's CPUE 
seasonal total by the total of both site's CPUE indices. Temporal and spati211 distribution arc 
described as a percent since the number of drifts made at each site and the amolmt of time fished 
varied(Lingnau 1998). 

RESULTS 

Drifting began on 11 July and continued through 13 August. CPUE indices here calculated for 
each drift and site (Table I). There were 1,373 chum salmon caught in a total of 176 drifts (88 drift 
time periods) producing 3,359 chum salmon drift period CPUE index points (Tilble 6). The peak 
catch and CPUE occurred on 1 August with a catch of 171 salmon, which was a mean daily CPUE 
of 145.02 (4.3% of the seasonal CPUE index). Totals of 44.4.34.5, and 21.2 perc8:nt of the seasonal 
CPUE indices were caught at 0800, 1500, and 2200 hours (Table 4). Totals of 17.0 and 83.0 
percent of the total seasonal CPUE indices were caught at sites N and S. The CPUE was highest 
for period 1 at 49.7 followed by period 2 at 38.6 and period 3 at 25.4 in 1999 (Table 5). 

There were 913 aged chum salmon scales from test net samples. Enough scale s;~mples were taken 
to stratify age and sex composition into four periods (Table 7). The age composition was 0.4% age- 
0.2, 92.01 age-0.3, 5.98 age-0.4, 1.4% age-0.5 and 0.2% age-0.6 (Table 7). The age composition 
of the 1999 Kotzebue commercial and Noatak River drift test fish catch is shown for comparison in 
Table 8. Length by age comparison (nsc) indicates that males from the Kotzebue commercial catch 
and Noatak River test fishing samples were larger than the Kobuk River. Females from the Noatak 
River sample were larger than the other two sample sources. Chum salmon samples were caught 
with similar mesh size gear. Samples from the Kobuk and Noatak Rivers were from 6-inch mesh 
drift gillnet catches while commercial gear is typically 5-7/8 or 6 inch mesh set gillnet. 

The test fishing methods for the Kobuk River project were the same as they hall been in the prior 
five years. The test fishing gear was intended to match the gear typically used in the commercial 
fishery. One day of test fishing were missed due to a regular day off. Ten drifts were missed due to 
mechanical problems and one drift was missed due to weather. Seasonal test fishing data for 1993- 
1999 is presented in Tables 2, 3.5 and 6. Figure 3 shows test fishing cumulativ~: CPUE by day for 
1993-1999. 

The test fishing CPUE indices generated (number of salmon caught) can be influ1:nced considerably 
by normal commercial fishing activity in Kotzebue Sound, as well as by thf: number of drifts 
conducted and their timing compared to commercial periods. In addition, local salmon migration 
patterns can be greatly influenced by weather conditions. For these rcasons, no ~nterpolations were 
made for missing data points since the accuracy of such estimates may not be reliable. 



CONCLUSIONS 

The Kobuk River test-fishing project was once again successful in 1999. Dut: to the high water 
levels and turbidity in 1999 the Kobuk test fishery was the only indication of escapement in the 
Kotzebue district during the commercial season. During periods of low water at the beginning of the 
season, tannic staining of the river prevented net avoidance by migrating salmon. This contributed 
to stable catch efficiency throughout the season. The tannic stain provides c:oncealment of the 
gillnets so that the ability to catch fish throughout the run remains relatively constant. This allows 
comparability within and between years. 

This year's chum salmon passage by time of day was higher during the first two drift periods. 
When looking at the historical catch information, in most years, therc has been very little difference 
in salmon passage during different times of the day. Just as consistent is the catch rate by site. In 
all but one year, roughly seventy percent of the salmon CPUE occurred on the south side of the 
channel. The one year that was different (1994), was a 50 year flood event. 

This year's peak catches occurred between 25 July and 7 August. Fluctuations in the test fishery 
data due to commercial openings indicated that the migration timing was 5 days at the beginning of 
the run and 4 days at the end. Previous information from local residents and the department indicate 
that the migration time is 5 to 6 days. Local subsistence fishers were interviewed throughout the 
season by the test fishing crew. Catch rates from the test fishery seemed to track with subsistence 
catches throughout the season. The test fishery is most likely catching mixed sttcks of fish. Kiana 
residents arc thought to harvest predominantly Squirrel River stocks. With the Kobuk River test 
fishing project providing fish to the community, pressure of subsistence harvest!; on Squirrel River 
stocks is most likely reduced. 

The project was run as long as the budget would allow. It's six week duration IS  believed to have 
covered most of the migration. However, catches at the end of test fishing indicated the latest 
portion of the run was missed. Test fishing on the Kobuk River at the current d~if t  gillnet site near 
Kiana is feasible and provides management with usable escapement indexing ini'ormation in a cost 
effective manner. This project was used this year, and will be used in the future, as a mana, oement 
tool, to index escapements into the Kobuk River. 
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Table 1. Kobuk River chum salmon drift test fish CPUE by day, drift and site, 1999. a 

CPUE by Drift CPUE by Site Daily Cum. 
Date # I  #2 #3 N S CPLIE CPUE 

11-JuI 0.00 0.00 0.00 0.00 0.00 
12-Jul 0.00 0.00 0.00 0.00 0.00 
13-JuI d 0.00 0.00 0.00 0.00 0.00 
14-Jul 0.00 0.00 0.00 0.00 0.00 
15-JuI 0.00 0.00 0.00 0.00 0.00 
16-Jul 0.00 0.00 0.00 0.00 0.00 
17-JuI 0.00 10.00 2.58 0.00 8.45 
18-JuI 25.26 0.00 0.00 0.00 16.78 
19-JuI 2.53 5.16 9.90 0.00 11.75 
20-JuI 2.55 12.77 0.00 0.00 10.07 
21 -Jul 15.16 48.51 7.66 3.43 43.64 
22Jul 12.77 2.55 20.43 0.00 23.50 
23-JuI 0.00 13.04 5.22 1.75 10.36 
24-JuI 33.19 33.91 7.74 3.45 46.29 
25-Jul 17.87 45.00 22.98 20.57 36.67 
26-JuI 52.50 7.74 58.1 1 1.74 75.62 
27-JuI 107.66 50.00 35.37 120.00 B 

28-Jul e 

29-Jul e ' 55.00 31.30 76.80 
30-JuI 37.50 80.00 30.32 28.94 69.26 
31-Jul 206.61 13.33 weather 51.82 312.38 
I - A u ~  47.50 224.00 158.05 45.88 236.73 
2 - A u ~  50.00 42.50 32.50 15.43 66.49 
3 - A u ~  33.19 e B 10.43 55.00 
4 - A u ~  ' 52.50 95.51 25.81 118.81 
5 - A u ~  152.94 135.00 30.97 27.83 180.39 
6 - A u ~  97.96 54.43 96.52 50.35 11 5.00 
7-Aug 107.18 127.35 7.83 15.43 144.31 
8-Aug 
9-Aug 58.1 1 86.60 20.65 10.29 99.31 

10-Aug 60.00 59.35 15.32 24.35 64.68 
11 -Aug 125.83 20.65 20.65 12.09 100.80 
1 2 - A u ~  99.80 28.39 12.90 12.17 82.15 
13-Aug 144.47 5.16 ' 30.64 122.35 

a Catch per unit effort is calculated in catchllOOfmlhour. 
b Drift 1 begins at 0800, Drift 2 at 1500, Drift 3 at 2200. 

Site N is the North Bank (right bank). Site S is the South Bank (left bank). 
d Regular Day Off 
'Breakdown 
I End of the season, no further drifts were conducted. 





Table 2. (Page 2 of 2) 

Date - 

06-Aug 

07-Aug 

08-Aug 

09- Aug 

10-Aug 

1 I -Aug 

12-AUg 

13-Aug 

14-Aug 

15-Aug 

16-Aug 

17-Aug 

18-AUg 

19-Aug 

20-Aug 

21-Aug 

22-Aug 

23-Aug 

24-Aug 

25-Aug 

26-Aug 

27-Aug 

28-Aug 

29-Aug 

30-Aug 

1993 

Cum. 
1994 

rn Cum. 
1995 

Cum. - 
1996 

Cum. 
1997 

rn - Cum. 

1999 

Cum. Daily Cum. 

989.41 

1.072.14 

1,072.14 

1.127.72 

1.172.45 

1,23058 

1,27908 

1.357.45 

a Regular day off 




























